The influence of different vegetation cover of the set aside land on the volumetric water content VWC (%) and its variations during the day in upper soil layers (5 and 15 cm) using the TDR method was observed in 15 min intervals from May to August in 2002 and 2003. A spontaneous fallow was established in autumn 2001 and plots with artificial revegetation sowed with grass-legume mixture of Dactylis polygama Horv. and Trifolium repens L. in spring 2002. The experimental plots were mulched twice during the vegetation period. VWC (%) was registered in the same time also on bare ground. The control plot was sown with crops (Brassica napus L. -2002 and Triticum aestivum L. -2003) and regular tillage using ploughing was applied. The highest values of VWC (%) during observed period were recorded on bare ground. The values of VWC (%) on set aside soil with vegetation cover and on control plot were lower. The lowest values of VWC (%) were recorded in 5 cm depth on plot sowed with grass-legume mixture of D. polygama and T. repens. Values of VWC (%) on spontaneous fallow were lower in depth of 15 cm compared to the 5 cm depth. The highest variation of daily VWC (%) run was recorded on bare ground.
Different ways of setting land aside, especially different vegetation cover of such plots, different ways of their establishment, development during vegetation period, and production of above-ground and below-ground biomass can influence changes of abiotic parameters of these stands. Average year production of biomass is very diverse. According to Brant et al. (2000) the biomass production on one to three year fallow fluctuated between 3.1-6.8 t/ha, according to management type. Gisi et al. (1990) pointed out that spontaneous succession can lead to variable changes in intensity of abiotic factors, which in reverse influence the development of the coenoses. Vegetation cover itself influences also soil moisture. Trefflich and Fritzsch (1997) settled lower soil moisture in depth of 0-70 cm during the period from April to October on spontaneous fallow compared to bare ground. Annual course of soil moisture is strongly influenced by precipitation and its distribution during the year, soil potential of water retention and also by the processes of water usage, such as evapotranspiration. Even if the total precipitation of the observation time is high, its non-uniform distribution leads to periods with tense water state. It was found by testing the water content in the soil on set aside at arable land in different depths that the highest withdrawal was in 1 m depth in July (Trefflich and Fritzsch 1997) . The same authors found-out that the highest water withdrawal on spontaneous fallow established on arable land took place in depths of 0-10 cm and 10-30 cm in the period from middle of July until beginning of September (200 th to 250 th day of the year). Higher soil moisture was detected in depth of 0-10 cm, compared to 10-30 cm depth. The water content directly near the soil surface plays an essential role for degradation of natural organic material and agrochemicals by soil microbes (Hood 2001, Ruth and Munch 2005) . The fluctuation of soil moisture, especially in upper soil layers, influences negatively seed germination and emergence (Boyd and Acker 2003) ; this can influence crop and weeds development on the stand. The influence of different water availability onto seed germination of wheat, canola and various weed species was documented by Boyd and van Acker 2004. Fluctuation of soil moisture is influenced not only by vegetation cover, but also by soil tillage, which in general determines hydrophysical properties of the soil (Matula 2003) . According to Kováč et al. (2005) , soil moisture is significantly influenced by following factors (listed by importance): weather course, planted crop, soil tillage, rooting depth, measuring depth, and reciprocal interactions of these factors. Determination of the relationship between vegetation cover and soil moisture fluctuation in upper soil layers can lead to consideration of its impact onto the previously listed factors and establishing the possibilities of their modifying.
MATERIAL AND METHODS
The aim of this trial was to evaluate the influence of different ways of setting soil aside (spontaneous fallow, artificial revegetation and bare ground) onto the volumetric water content (VWC) in upper soil layers during the period from May to August. Variants were established in autumn 2001 on experimental field of the Czech University of Agriculture at experimental station in Červený Újezd. The station is located 405 meters above sea level. Average soil texture of the experimental plots measured in spring 2002 was following: soil particles smaller than 0.01 mm 53.21%, 0.01-0.05 mm 38.54%, 0.05-0.1 mm 2.32% and 0.1-2 mm 5.93%. Volumetric soil weight using physical cylinders was settled on tested plots in spring 2002 and 2003 in soil depths 0-5, 5-10, 10-15, and 15-20 cm in four replications on each plot (Table 1) (17.6.2002 and 30.9.2002, in following year 19.6.2003 and 30.9.2003) . Bare ground was treated three times by herbicide Roundup Klasik in dose 3 l/ha during the vegetation period. On variants A and B there was evaluated above ground biomass production in the time of mulching using modified combine weight-count method (Brant et al. 2000) . Table 2 documents marking and description of variants.
Soil volumetric water content measuring. Soil volumetric water content was measured on Response of sensor has a triple dependency, according to manufacturer. VWC depends first on electrical conductivity of soil. The used calibration algorithm (for 3 dS/m) was (eq. 1):
where: VWC u is uncorrected volumetric water content, τ is the CS 615 output period in milliseconds. Further VWC depends on soil moisture, which expresses temperature coefficient (eq. 2), variation of VWC with temperature change by 1°C:
Finally VWC depends on soil temperature, expressed by ∆t = (t -20) t coef Final corrected value of volumetric water content VWC c was than expressed by algorithm (eq. 3):
The dielectric constant of soil was determined by Persson (2002) . Precipitation was measured by rainfall detector RS03 (Fiedler, CZ). Statistical analysis was counted using STATGRAPHICS ® Plus, ver. 4.0, ANOVA, Tukey method (α = 0.05).
RESULTS
In the year 2002 in particular months (from May to August) the highest average daily VWC (%) during month was detected on bare ground (C) in 5 cm depth. VWC (%) on variant C was statistically significantly higher in all months compared to VWC (%) in 5 cm depth on variants A, B and D (Table 3 ). Compared to other variants (A, C and D), the WVC (%) on variant B was statistically significantly the lowest in all evaluated months (Table 3 ). The highest average daily values of VWC (%) in 15 cm depth in 2002 were detected on bare ground (C, Table 3 ). In 2002 the highest daily variation of soil moisture (daily maximum -daily minimum) in 5 cm depth was detected on bare ground (C, Table 4 ). Average daily differences between maximum and minimum VWC (%) were statistically significantly higher on variant C compared to other variants (Table 4 ). Lower differences between maximum and minimum VWC (%) were recorded in the depth of 15 cm compared to the values in 5 cm depth (Table 4 ). In 15 cm depth, the highest VWC (%) variation was recorded on variant C (bare ground, Table 4 ). The Figure 1 shows the average daily course of VWC (%) including confidence interval (α = 0.05) in June 2002 on variants A and C.
In the time of first mulching (17.6.2002) the total biomass production on spontaneous fallow (A) was 4.36 t/ha. The highest share of biomass production was represented by volunteer wheat (T. aestivum) -3.31 t/ha. Other dominant species in biomass production were Matricaria maritima, Galium aparine and Cirsium arvense. On artificially revegetationed fallow the total production of aboveground biomass was 2.23 t/ha (the production of T. repens was 0.78 t/ha).
In 2003 (May-July) significantly lowest VWC (%) in 5 cm depth was on variant D compared to other plots (Table 3) . The situation was similar in 15 cm depth (Table 3) . Significantly highest VWC (%) in 15 cm compared to variants A, B and D was on variant C (Table 3 ). The highest variation in daily soil moisture (daily maximum -daily minimum) in 5 cm depth was detected on variant D. The differences between daily maximum and daily minimum of VWC (%) were obtained lower in 15 cm depth compared to 5 cm depth values (Table 4 ). Figure 1 is documenting the average daily course of VWC (%) in June 2003 on variants A and C, including the intervals of confidence (α = 0.05).
After first mulching (19.6.2003), the total biomass production on bare ground (A) was 3.98 t/ha. According to aboveground biomass production dominant species was C. arvense (3.74 t/ha). The production of dry matter on revegetationed fallow was 3.83 t/ha. Production of sowed T. repens was 1.71 t/ha and of D. polygama 0.30 t/ha. Dominant weed species on variant B was C. arvense (1.52 t/ha).
Average daily course of VWC (%) in soil depths of 5 cm and 15 cm on tested plots during evaluation period in 2002 and 2003 and reaction of this daily course on the daily precipitation are showed in Figures 2 and 3 . Monthly precipitation totals and monthly average air temperatures Table 5 .
DISCUSSION
Generally, in 2002, the highest VWC (%) for assessed depth of soil was observed on the bare ground (C), obtained in the monitoring period.
In the year 2003, which was characterized by low precipitation activity, the highest value of VWC (%) in depth of 15 cm was observed on the bare ground. Only on plot A in May and June (2003) the VWC (%) obtained in depth of 5 cm was higher than the one on the bare ground. In other months there was again the highest observed VWC (%) value on the plot C. In accordance with the results published by Trefflich and Fritzsch (1997) , who assessed low wetness of soil in the layer of 0-70 cm on spontaneous fallow land from March to October in comparison with fallow land without vegetation cover. The reason is probably decrease of water content in soil as a consequence of the transpiration of vegetation cover. In 2002, the lowest VWC (%) was assessed on the deliberately revegetationed fallow land seeded with mixture of D. polygama and T. repens (B) - Table 3 . T. repens had the majority among all sowed species on the plot. The reason causing the decrease of VWC (%) on plot B in comparison with the other variants is probably the proportion of T. repens which establishes its roots particularly in the upper layer of soil, creates roots on its creeping stems and then utilizes water especially from this rooted layer of soil. According to Gibson and Cope (1985) , the majority of T. repens root system is found in upper layer of soil to 20 cm. Another reason leading to the decrease of VWC (%) values on plot sowed with T. repens may be the lost of interceptions caused by the high density and the high level of coverage of the ground cover decrease the rate of precipitation water penetrating the soil. This fact is pounced although by Trefflich and Fritzsch (1997) .
In the year 2002 on the spontaneous fallow (A) and on the plots with B. napus (D) the VWC (%) was higher in 5 cm depth and lower in 15 cm depth then on the plot B. This is in accordance with the findings of Trefflich and Fritzsch (1997) , who assessed on spontaneous fallow land higher wetness in the depth of 0-10 cm than in the layer of 10-30 cm. Lower root presence in the upper layers of soil and more intensive rooting in the lower part of the soil profile and consequently subsoil horizon can explain this fact. This contributes to drawing of water from the lower layers of soil by plants. On the plot A were T. aestivum (volunteer forecrop) and M. maritima the most dominant species for the observed period of time (2002) . For this species, deeper rooting in soil profile can be presumed. Schilling (2000) reported, that the depth of roots of T. aestivum reach up to 2.8 m in non-disturbed profile. Similarly to that, B. napus plants influenced the VWC (%) on plot D. In accordance with Fábry (1992) , 87% of root mass (Table 5 ). The precipitation deficit caused the decrease of VWC (%) in layer of 5 cm on plot C compared with plot A. The values of VWC (%) on the bare ground (A) in the depth of 15 cm were higher than on the revegetationed fallow (plots A and B) according to the results by Trefflich and Fritzsch (1997) . On the plot D, a significant decrease of VWC (%) was reported in 2003 compared with 2002 as a result of lack of precipitation. The reason of the decrease was soil tillage using plough, which causes under the given range of precipitation in 2003 the discontinuation of upper layer of soil.
In 2002, the largest fluctuation of VWC (%), i.e. the difference between daily minimum and maximum, was observed on bare ground. The reported progress of the daily temperature averages shows that the highest values of VWC (%) were observed from 2 p.m. to 4 p.m. (Figure 1 ). This can be a result of water move in soil through capillary pores in the time of intensive evaporation. The sufficient supply of water in lower layers of soil in particular texture of soil, which can ensure the 
